Proton magnetic resonance spectroscopy and cognition in patients with spastin mutations.
The hereditary spastic paraplegias (HSP) are heterogeneous neurodegenerative disorders characterized by progressive spasticity and weakness in the lower limbs. Axonal loss in the long corticospinal tracts has been shown. Supraspinal symptoms and findings in the most common dominant HSP type, SPG4, support the theory that the disease also causes cerebral neuronal damage in specific parts of the brain. To investigate whether SPG4-HSP is associated with neuronal biochemical changes detectable on MR spectroscopy (MRS), single-voxel proton MRS of the brain was performed in eight subjects from four families with genetically confirmed SPG4-type HSP and eight healthy age-matched controls. Volumes of interest (VOI) were located in the frontal white matter and motor cortex. N-acetyl-aspartate-to-creatine ratio (NAA/Cr), N-acetyl-aspartate-to-choline (NAA/Cho), cholin to creatin (Cho/Cr) and myo-inositol-to-creatine (Ins/Cr) ratios were calculated for both locations. Neuropsychological tests were performed to support the neuroradiological findings. The Cho/Cr ratio in motor cortex (MC) of SPG4-HSP subjects was significantly lower than in controls. This reduction of the Cho/Cr ratio in SPG4 subjects was significantly associated with age-related verbal learning- and memory (CVLT) reduction. Our findings support involvement of motor cortex in SPG4-HSP. Proton MRS could be a useful tool for detecting metabolite abnormalities in areas of brain that appear normal on MRI. Cho/Cr ratio may be a marker of neurodegenerative process in SPG4-HSP.